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,ea"kU8.

.

6A=

$

$_̂ Y%( $̂%Y%% !&)Y)! !!%Y"% _%_Y%) _&&Y%̂

,ea"kBA.

.

6A=

$

$_#Y(% $)(Y%% !&&Y(% !$̂ Y"( _%$Y"# _&)Y#&

!!

ö

)

(

+

�

,e

ð�Lº]

#

(

?

�vOßõñº]

#

(

N

&

��ºvOß1º]

#

(

F&

��ºvOß|Âº]

#

(

N

$

��ºvOß

1º]

#

(

F$

��ºvOß|Âº]

(

!!

,e

�ºOßx~ÉÊ

"

/ é

BA.

.

6A=

$

x

R8.

.

6A=

$

Å=u$;j[�I±�

"

R8.

.

6A=

$

Å

=±�*Ç

BA.

.

6A=

$

#

k

,e

�ºOßx~ÉÊ±

�*}�

)

R8.

.

6A=

$

*

BA.

.

6A=

$

f

U8.

.

6A=

$

*

6A=

$

(

45

"

R8.

.

6A=

$

Å=u[

,e

IvOßx~

$;jDE�[�I±�

(

!_



 

 
 

 

 
 

 

 
 

 
 

 
 

《
火
炸
药
学
报
》

 

http://w
ww.hzyxb.cn 

 
 

 
 

 
 

 

 

 

! " # $ % &

!"

'&

#

(

�¿

R8.

x

R8.

.

6A=

$

@ßw

Z*,

9uü

,e

I�ºOß1Ñ�/�ºOß1×�

"

¦wD

|vOßDQk�ºÉÊ�B­W

"

[~I

*C

9

uü9de1

(

­�¿

R8.

w\

,e

I�ºx�

º

(

N

O(Ñ�D

&&Y#!

x

&"% g

(

�¿

R8.

.

6A=

$

"

w\

,e

I�ºx�º

(

N

O(Ñ�D

$)Y(!

x

&##Y$g

(

R8.

x

R8.

.

6A=

$

O(6

,e

Oßb

ÛI

(

F

Ñ�

&"(Y_&

x

&#!g

(

$[

R8.

[

,e

vOßÆ©Ì�ºvOßÉÊ$;j�KÅ=¶

�

"

ÃqST

6A=

$

[

R8.

Å=±�éLg¶�

(

à ü 6 7 b Æ * [

"

U8.

.

6A=

$

'

R8.

.

6A=

$

'

BA.

.

6A=

$

Å=u[

,e

OßIÅ=±�Ì

U8.

'

R8.

'

BA.

Å=u/

6A=

$

ÃqIÖ^À~

(

HöÚ

Ö^IÅ=ÀÆ/

U8.

'

R8.

'

BA.

Ï.IÅ=±

�

'

ÂÃ{L©k

6A=

$

ÃqüO�I@a�é®h

I<=

(

[

R8.

.

6A=

$

Å=uH¤

"

R8.

Ï.[

,e

O

ßIÅ=±�$;jew¶�

#

^¬

6A=

$

ÃqgÍ

ILg¶�äÃà[�Iq;

(

6A=

$

Ãq[

R8.

.

6A=

$

Å=uILg¶�~ÙiÇ

R8.

k

6A=

$

Ãq

üR�IO��

"

öÄ5�7

_

ßà*[

(

æ7

_

ßàAj

"

R8.

k

6A=

$

ÃqüO��R�

(

R8.

.

6A=

$

Å=

,e

vOßI±�R

R8.

Å=uÏ.g

�Új

"

45

"

R8.

.

6A=

$

¶�pqtgu�BÅ=

ué~���

(

2

_

!

R8.

#

6A=

$

[

*LU

��

>A

3

Y_

!

*LUAV1

3

?O8KR8.

.

6A=

$

$Y_

!

{Rx[Ï7��

7

"

Ì

R8.

x

R8.

.

6A=

$

Å=uI

Z6R

9u

(

R8.

x

R8.

.

6A=

$

I

Z6R

9uëéÄ|rv1x

{| v1

(

B|

Z6R

9uk

&%&Y$g

�;j;

Irv1[~Çr�éI��

(

ô�Cº

"

R8.

I

Z6R

�u� vX�h�

"

$[

R8.

MFj_Ib

1k³´L=

(

k

$#(Y)g

x

!_#Y$g

j;IR 

v1iÇ

R8.

E�¡MF�9U|o�éU|o

I�LDQ

"

äjkTE�¡MF½ñË��

=

*

&"

+

(

k

_)_Y$g

j;IQ v1àLk

"$̂ Y&g

x

#()Y_g

j;IRQ v1i4Ç

R8.

E�¡M

FI{¿�=DQ

(

2

"

!

R8.12QR8.

#

6A=

$

[

Z6R

­®

>A

3

Y"

!

Z6RP:J\?OK8JR8.12QR8.

.

6A=

$

R8.

.

6A=

$

I

Z6R

9uk

"%%g

_�ë`ÇÄ

|��

'

?°­RRI vDQ

"

i4Çj_b1

�9U¯éUI³´�LDQ

(

(+

"%%

!

(%%g

Z6R

9uh��rvDQ

"

­k

"()Y!g

'

#"%Y)g

x

#̂)Y)g

j;D v1

"

ö8|1i4Ç

R8.

E

�¡MFI�=

(

wx

R8.

.

6A=

$

I

Z6R

9u�r

vX�*rh�I�4ßmÌ

R8.

O�k

6A=

$

Ã

qôò�D

R8.

_�I�=õõI

(

QR

R8.

.

6A=

$

x

R8.

Iv°Å�Ë;

"

�·k

"%%g

_��

ÏÌv°ÅI

"

H²·k

$#(Y)g

¸¹½ñ$%�

=

#

gÓ{¿�=¬

"

�·I�=º]Q²·O(

tVD

&&!Y&

'

&$&Y#

x

&%Y!g

ÓÔ

(

bÆ$[

"

S

T

6A=

$

ÃqIõ¿è$Dv`(DQô

R8.

E�

¡MFIl¨�=

"

Ñ�D

R8.

Iv°Å�

(

kE�¡MF�=DQôE�¡b_IÃÄ

Ì�=I�Ñ

*

&#

+

(

45

"

ST

6A=

$

ÃqmªÑ�

R8.

Å=uIv°Å�ef�4Ì

R8.

MFkQ

$}o3*IST

6A=

$

ÃqüÃ¯DR�IO�

(

Ãq/E�¡MF_�¥kIN(¶�

!

â��b

1Ûm���¶�

$

�=+¶�

!

â=+ê

$

wÃE

�¡MFSTb__�]ªÒðÃÄ

"

�Hò�D

MFIO�_IÔj

"

Ñ�D

R8.

E�¡MFI�

=º]

(

R8.

.

6A=

$

\qR�Iv°Å�géEÇ

©k

,e

IÅ=vOßx~ôËÔÅ=¶�

(

!

!

e

!

�

!

&

$

|�=+µ�Y��jSTC

BA.

.

6A=

$

'

R8.

.

6A=

$

'

U8.

.

6A=

$

Å=u

(

R8.

X=Nk

6A=

$

Ãq$}IO��R�

"

6A=

$

U�D

R8.

Å=uI

O��

(

!

$

$

ÂÃX=NÅ=u[

,e

OßIÅ=±�

ÌX=N/

6A=

$

ÃqÖ^À~

"

±�TU�

)

R8.

.

6A=

$

*

BA.

.

6A=

$

*

U8.

.

6A=

$

(

R8.

.

6A=

$

Å=u

__



 

 
 

 

 
 

 

 
 

 
 

 
 

《
火
炸
药
学
报
》

 

http://w
ww.hzyxb.cn 

 
 

 
 

 
 

 

 

 

!

&

!"

'&

#

(

!!!!!

Y

!

¡

!

T¢£

!

¤¥p

"

34

6A=

$

¦§D¨©ª«¬Q9I

,e

q�­DPQRS

k

R8.

Å=u±��ëü6

,e

Dqx~ v1

ºÑ�

&)g

ÓÔ

(

6A=

$

Ãq6

R8.

�Ö�=tV

D

&&%g

ÓÔ

"

**Ñ�D

R8.

Å=uIv°Å�

(

mn67

!

*

&

+

!

DA:< .

"

+A184;

"

;7180YUAM?Q8MAQ?OQ?JA\?Q

KJ8VR:-R8E1

H

?J?QQ8:IE?7

H

QJ8MAQ?2128J8QO

)

eJ?

N

-

1J1FA82

"

P71J1PF?JA[1FA8212QF7?AJP1F1E

H

FAP1PFA\AFA?O

*

+

+

Y+,EE8

H

OR8V

N

Q

"

$%&%

"

_̂#

)

!&)-!$!Y

*

$

+

!

DA<S

"

DA<

"

;712

3

+Y5EFJ1O8:2Q-1OOAOF?Q

N

J?

N

1J1-

FA828K17A

3

7E

H

1PFA\?12QO?E?PFA\?R8-.1V8J

N

78:O1E-

E8

H

P1F1E

H

OFA2:2AK8JVO

N

7?JAP1E2128

N

1JFAPE?O

*

+

+

Y+

R1F1E

"

$%%)

"

$_#

)

!%&-!%)Y

*

!

+

!

eA2

3

R

"

DA>6

"

+A12;YeJ?

N

1J1FA828KR:

.

RB*P8V-

N

8OAF?

N

1JFAPE?O12QP1F1E

H

FAP

N

?JK8JV12P?82F7?JV1E

Q?P8V

N

8OAFA828K1VV82A:V

N

?JP7E8J1F?

*

+

+

YeJ8

N

?E-

E12FO

"

LM

N

E8OY

"

e

H

J8F?P7$%%#

"

!&

)

_"$-_""Y

*

_

+

!

0:;S

"

R7?2D>

"

D:DZYZ6R

.

*C-U6OF:Q

H

82A2

OAF:P1F1E

H

FAPF7?JV1EQ?P8V

N

8OAFA828K1VV82A:V

N

?J-

P7E8J1F?8\?JR8R

$

=

_

*

+

+

YR7A2?O?+8:J21E8KR1F1E

H

-

OAO

"

$%%̂

"

!%

)

&̂-$!Y

*

"

+

!

S:<

"

b12

3

S.

"

;712

3

D;Y6?E?PFA\?

N

J?

N

1J1FA828K

2128J8QO12Q VAPJ8-8PF17?QJ82O8K>?

$

=

!

12QF7?AJ

P1F1E

H

FAP

N

?JK8JV12P?OK8JF7?JV1EQ?P8V

N

8OAFA828K

1VV82A:V

N

?JP7E8J1F?

*

+

+

Ye8XQ?J*?P728E

"

$%%(

"

&("

)

&)#-(%Y

*

#

+

!

Z:12<;

"

DA2S0

"

DA:C4Y6

H

2F7?OAO8KBA2128

N

-

1JFAPE?O12QF7?AJP1F1E

H

FAP?KK?PF82F7?Q?P8V

N

8OAFA82

8K1VV82A:V

N

?JP7E8J1F?

*

+

+

Y+8:J21E8K U1F?JA1EO

eJ8P?OOA2

3

*?P728E8

3H

"

$%%(

"

$%(

)

_̂_-_̂(Y

*

)

+

!

Z:12<;

"

DA2S0

"

DA:C4Y6

H

2F7?OAO8KR82128

N

-

1JFAPE?O12QF7?AJP1F1E

H

FAP?KK?PF82F7?Q?P8V

N

8OAFA82

8K1VV82A:V

N

?JP7E8J1F?

*

+

+

YR7A2?O?+8:J21E8K

R7?VAP1EL2

3

A2??JA2

3

"

$%%(

"

&#

!

$

$)

!$"-!$(Y

*

(

+

!

DA:<.

"

+A184;

"

;7180YR:

.

>?7

H

QJ8F1EPAF?Q?-

JA\?QVAM?Q8MAQ?O1O2?XP1F1E

H

OFK8JF7?JV1EQ?P8V-

N

8OAFA828K1VV82A:V

N

?JP7E8J1F?

*

+

+

YU1F?JD?FF

"

$%&%

"

%_

)

#&Y

*

^

+

!

R7?2D+

"

DAD4

"

DAC6Y6

H

2F7?OAO8KR:=2128J8QO

12QF7?AJP1F1E

H

FAP1PFA\AF

H

A2F7?F7?JV1EQ?P8V

N

8OAFA82

8K1VV82A:V

N

?JP7E8J1F?

*

+

+

Y+8:J21E8K,EE8

H

O12Q

R8V

N

"

$%%(

"

_#_

)

"!$-"!#Y

*

&%

+

Z:12CW

"

012

3

S+

"

R7?2+Y*7?P1F1E

H

FAP?KK?PF8K

2128OA[?Q U

3

= 82F7?Q?P8V

N

8OAFA828K1VV82A:V

N

?JP7E8J1F?

*

+

+

Ye8XQ?J*?P728E

"

$%%)

"

&)$

)

$)-$̂ Y

*

&&

+

DAW

"

DA:SS

"

b12

3

S+

"

6

H

2F7?OAO8KBA

"

BA-e12Q

BA-.2128

N

1JFAPE?O12QF7?AJP1F1E

H

FAP?KK?PF82F7?Q?-

P8V

N

8OAFA828K1VV82A:V

N

?JP7E8J1F?

*

+

+

Y+8:J21E8K

68EAQW8P]?F*?P728E8

3H

"

$%%(

"

#

)

$̂"-$̂(Y

*

&$

+

6A2

3

7G1

N

88J/e

"

6JA\1OF1\1e

"

6A2

3

7CYB128PJ

H

O-

F1EEA2?FJ12OAFA82V?F1E8MAQ?O1OP1F1E

H

OFOA2F7?F7?J-

V1EQ?P8V

N

8OAFA828K1VV82A:V

N

?JP7E8J1F?

*

+

+

YeJ8-

N

?EE12FO

"

LM

N

E8OA\?O

"

e

H

J8F?P72APO

"

$%%̂

"

!_

!

_

$)

!"&-!"#Y

*

&!

+

fW

"

RXY

"

rZ~

"

z

Y

STFGÅ=uI��L©

²`(

*

+

+

Y

Î01Î)·

"

$%%)

"

$!)

)

(#-(̂ Y

D/W82

3

"

D/5 SA12

3

-M:12

"

b,BC S:12-

9

:2

"

?F1E

*7?FJ?1FV?2FF?P728E8

3H

12QO

H

2F7?OAO8K2AP]?E2128-

N

1JFAPE?OP1F1E

H

[?J

*

+

+

YB?X *?P728E8

3H

12Q B?X

eJ8P?OO

"

$%%)

"

$!)

)

#-(̂ Y

*

&_

+

fW

"

RXY

"

rZ~

"

z

Y

no�q=+pq

-

O)·

>?

*

+

+

Y

�p/rs

"

$%%"

"

$_

!

%&

$)

$)-$̂ Y

D/W82

3

"

D/5 SA12

3

-M:12

"

b,BC S:12-

9

:2

"

?F1E

LE?PFJ8E?OOBA-e

N

E1FA2

3

82

3

E1OOO:IOFJ1F?O

*

+

+

Y?E?P-

FJ8

N

E1FA2

3

12QKA2AO7A2

3

"

$%%"

"

$_

!

%&

$)

$)-$̂ Y

*

&"

+

tÐ=

"

u[a

"

ë©$

Y

E�¡MFÅ=uI>?g

h

*

+

+

Y

/v=)

"

$%%)

"

!#

!

!

$)

$&!-$$&Y

0,B 67A-J:2

"

4/,= UA2

3

-7:1

"

>,B G12

3

-2A12Y

N

J8

3

J?OOA2J?O?1JP78K1V8J

N

78:O1EE8

H

P1F1E

H

OF

*

+

+

Y

e?FJ8P7?VAP1E*?P728E8

3H

"

$%%)

"

!#

!

!

$)

$&!-$$&Y

*

&#

+

ÓVú

"

r¨

"

RwE

Y

E�¡MFÅ=uI$W/~

�

*

+

+

Y

À§=)

"

$%%)

"

!"

!

&

$)

"-̂ Y

;5= U12-782

3

"

b,BC;7A

"

D/5 L2-EAYR71J1PF?J-

A[1FA8212Q1

NN

EAP1FA828K1V8J

N

78:O1EE8

H

P1F1E

H

OFO

*

+

+

YC:12

3

[78:R7?VAP1E/2Q:OFJ

H

"

$%%)

"

!"

!

&

$)

"-̂ Y

"_


